Background: Determine the usefulness of ear pain anticipatory counseling for young children with public health plans to reduce visits for acute otitis media (AOM) and shift visits from urgent care/emergency department (UC/ED) settings to primary care clinic (PCC) settings.
Introduction
Concepts regarding the diagnosis and management of acute otitis media (AOM) have evolved as our understanding of the adverse impact of excessive antibiotic usage on the spread of resistant bacterial pathogens increases [1] .
Excessive antibiotic treatment also alters nasopharyngeal colonization predisposing to a subsequent episode, which may lead to recurrent AOM [2] . Antibiotic induced alterations to the microbiome in early childhood appears to predispose to childhood obesity [3, 4] . Young children during their second year of life have the highest AOM rates due to anatomic and immunologic reasons and children between the ages of 1 and 3 years account for over 40% of otitis related expenditures in children under age 14 [5] . Therefore interventions to limit excessive AOM related antibiotic use in this young, high risk population need further investigation. Two possible approaches to reducing excessive antibiotic use are first, shared decision making that provides parents an option for a safety net antibiotic prescription (SNAP) and second, anticipatory ear pain counseling to reduce parent initiated primary care (PC) and urgent care emergency department (UC/ED) visits.. Both of these approaches have the potential to reduce costs associated with unnecessary AOM visits especially in UC/ED settings as well as excessive antibiotic use.
Shared decision making provides parents with unbiased information on the risks and benefits of delaying antibiotic treatment for uncomplicated AOM episodes. While small studies suggest it is acceptable to parents and is viewed as beneficial, no large-scale studies have documented its impact [6] [7] [8] [9] [10] . Anticipatory ear pain counseling at 12 and 15 month routine preventive care visits can address home ear pain management including when and where to seek care.
Watchful waiting for ear pain associated with uncomplicated AOM might reduce overall AOM visits, and UC/ED visits and therefore reduce antibiotics as well as costs. Ear pain counseling implemented in Rochester, Minnesota private practices reduced AOM visits in both settings but the unit of randomization was the practice rather than the patient [11] . We know of no studies that randomized at the child level, enrolled low income children on public health plans (Medicaid and Child Health Plan), or included clinic rather than private practice settings. We therefore undertook this study with the following aims: 2. Determine whether socio-demographic characteristics affect the impact of anticipatory ear pain counseling on AOM visit incidence rates. ICD-9 codes 380.10, 380.22, 381.00, 381.01, 381.10, 381.4, 382.00, 382.01, 382.3, 382.4, 382.9, and 388.70. The electronic medical record for each child was reviewed for a diagnosis of AOM using all otitis related diagnostic codes for 12 months following their initial index visit. We did not review charts to validate clinical findings that met predefined AOM criteria.
The site of each subsequent AOM related visit was documented (primary care clinic, emergency department, urgent care clinic, otolaryngology clinic) within the 6 metropolitan Denver Children's Hospital Colorado network of care sites as well as the antibiotic that was prescribed. The electronic medical record review documented the number of AOM related visits for each child in total and by site of care as well as the time from the initial index visit to the first AOM related visit with an associated antibiotic prescription. The data did not include any AOM visits outside the network of care sites. We did not determine if any of the subjects no longer used primary care services at Children's Hospital Colorado.
Statistical analysis
We used the non-parametric Wilcoxon signed-rank test used to test for difference between groups for time to first AOM comparisons. Interactions between the study group and dichotomous demographic variables were tested in negative-binomial regression models. When socio-demographic data was missing, the enrollee was not included in that sub-analysis. Final stratified regression models represent the relationship between ear pain visits, the study group, and the dichotomous demographic characteristic. Each stratified model was analyzed to represent the appropriate intervention vs. control comparison for each level of the demographic factor [e.g., Post High School education (intervention vs. control) and ≤ High School education (intervention vs. control)].
Results

Study population
The socio-demographic characteristics of the total population studied and the cohorts that received and did not receive ear pain counseling are shown in Table 1 . Each cohort included 155 children. Half of the families were Hispanic. Slightly over two thirds (67.2%) were either married or living as couples. Approximately one quarter of the mothers (22.8%) did not graduate high school or have a GED, 43.3% had some post high school education and 33.9% had a high school education. Nine of 10 children (89.9%) were enrolled in Medicaid. The ear pain counseling intervention cohort and control cohort were comparable with respect to all socio-demographic characteristics.
Baseline Demographic
All n (%) Intervention n (%) Control n (%) p-value* Table 2 shows the distribution of the number of children according to the number of AOM visits during the 12 months following study enrollment by PCC and UC/ED settings. Among the 310 children enrolled in the study and followed for 12 months, 30.6% had at least 1 AOM visit and 4.5% had recurrent AOM defined as 3 or more AOM visits. Table 3 Antibiotics were prescribed in 97% of the visits associated with an AOM diagnosis and were prescribed similarly in all settings for visits with an AOM diagnosis. We did not have data documenting the percentage of prescriptions that were filled. 0  215 110  105  256 130  126  261 129  132   1  62  28  34  41  18  23  36  19  17   2  19  8  11  9  5  4  9  5  4   3  8  7  1  3  2  1  2  2  --4  3  2 implications, and care seeking behaviors. Work demands limit the ability of working parents to leave work to take their children for care. Parents may choose to go to closer, more convenient UC/ED settings, especially if they are in the same hospital system. The lack of financial disincentives to UC/ED use may also impact decision-making.
Distribution of children according to the number of AOM visits by setting and the proportion of children with at least 1 AOM visit
Number of
Visits
Finally, care-seeking behaviors may be influenced by cultural factors as well as past experiences.
We could not replicate the outcomes of an ear pain counseling program reported by McWilliams et al, who randomized at the practice level. Our study unlike the Mayo Clinic program enrolled a low income, predominantly
Hispanic and African American population who were randomized at the patient level. Many of the factors that appear to influence the use of UC/ED settings by children enrolled in Medicaid may also influence their response to ear pain counseling.
Conclusion
Anticipatory ear pain counseling in a hospital based PCC serving children enrolled in public plans does not reduce PCC or UC/ED AOM visit incidence rates. The higher proportion of Hispanic children with at least 1 AOM visit compared to Non-Hispanic children approached significance and Hispanic children also tended to have a shorter interval from entry to their first AOM visit.
